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) PIEZOELECTRIC PORCELAIN COMPOSITION 

)Abstract: , . . 

DBLEM TO BE SOLVED: To obtain a piezoelectric porcelain composition having an improved piezoelectric 

istant by mixing PbO, Zr02, Ti02, Nb205, NiO and Mg(OH)2 and burning the mixture. 

LUTION: This piezoelectric porcelain composition has the formula aPbTi03-bPbZr03-cPb(Mg1/3Nb2/3)03- 
>(Ni1/3Nb2/3)-03 [(a), (b). (c) and (d) represent each mol% within the following ranges: 34<(a)<40; 17<(b)<23; 
i(c)<28; 15<(d)<28; (a)+(b)+(c)+(d)=100] and is obtained by wet mixing PbO, Zr02, Ti02, Nb205, NiO and Mg 
1)2, calcining the resultant mixture to provide a calcined powder, further mixing the calcined powder with a 
jer, forming the mixture and burning the formed mixture. 
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)TICES * 



Patent Office is not responsible for any 
ges caused by the use of this translation. 

is document has been translated by computer. So the translation may not reflect the original precisely. 
** shows the word which can not be translated, 
the drawings, any words are not translated. 



n 



.IMS 



!ml 1A general formula and aPbTi03-bPbZr03-cPb(Mgl / 3 Nb 2/3) 03-dPb(nickell / 3 Nb 2/3) 03 Piezo electric 
S^^Ltucnt characterized by being 34<=a<=4017<^b<=2315<=c<=2815<=d<=28 (however, a, b, c 9 
d mol%, a+b+c+d= 1 00) in the porcelain constituent expressed. 



nslation done.] 
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TAILED DESCRIPTION 



tailed Description of the Invention] 
31] 

;ld of the Invention] This invention relates to a piezo electric crystal porcelain constituent, especially a piezo electric 
jtal porcelain constituent useful as a charge of actuator lumber using piezo-electricity / electrostriction property. 

02] . 
scription of the Prior Art] From the former, it is PbTi03-PbZr03 as a piezo electric crystal porcelain constituent. 
: 3rd component expressed with PbMl-x Nx 03 (however, M is Nb or W and N is Zn, Mg, Co, Mn, or nickel.) to a 
em is added or what permuted a part of Pb from Ba, Sr, calcium, etc. is used. 

03] Moreover, in JP,49-122512,A and JP,62-17065,A, it is PbTi03-PbZr03-Pb(Mgl / 3 Nb 2/3) 03-Pb(nickell / 3 
2/3) 03. In the system, it is indicated about the specific presentation which limited the rate of each principal 
iponent. 
04] 

)blem(s) to be Solved by the Invention] By the way, it is needed that the thing excellent in the dielectric constant, the 
sction electromechanical coupling coefficient of a path, and the piezoelectric constant of the piezo electric crystal 
celain constituent used as a charge of electrostrictive actuator lumber is desirable, and a piezoelectric constant is 
ecially large especially. 

05] However, in the above conventional piezo electric crystal porcelain constituents, it had the trouble that a 
ficiently big piezoelectric constant was not obtained. 

06] For example, PbTi03-PbZr03-Pb(Mgl / 3 Nb 2/3) 03-Pb(nickell / 3 Nb 2/3) 03 of the disclosure to above- 
ntioned JP,49-122512,A and above-mentioned JP,62-17065,A Also in the specific presentation in a system, the 
zoelectric constant of the piezo electric crystal porcelain obtained was still inadequate compared with the demand of 

jmmercial scene. , . , „ , _ , 

07] Then, the object of this invention is especially as a charge of electrostrictive actuator lumber to otter the uselul 
piezo electric crystal porcelain constituent of a piezoelectric constant. 
08] 

eans for Solving the Problem] In order to attain the above-mentioned object, the piezo electric crystal porcelain 
istituent of this invention A general formula and a PbTi03-bPbZr03-cPb(Mgl / 3 Nb 2/3) 03-dPb(nickell / 3 Nb 2/3) 
In the porcelain constituent expressed It is characterized by being 34<=a<=40, 17<=b<=23, 15<-c<-28, and 
;=( i<=28 (however, a, b, c, and d mol%, a+b+c+d= 1 00). 

09] Here, having limited to the above-mentioned presentation range is based on the following reasons. Namely, 
ri03 When an amount a is less than [ 34 mol % ], a piezoelectric constant becomes small and is not desirable while 
rie temperature falls. On the other hand, it is PbTi03. A piezoelectric constant becomes small and is not desirable if 
amount a exceeds 40-mol %. # . 

1 10] Moreover, PbZr03 A piezoelectric constant becomes small and is not desirable when an amount b is less than 
7 mol % ]. On the other hand, it is PbZr03. If an amount b exceeds 23 -mol %, a piezoelectric constant becomes small 
I is not desirable while Curie temperature falls. 

H 1] Moreover, Pb(Mgl / 3 Nb 2/3) 03 If an amount c exceeds less than [ 15 mol % ] or 28-mol %, neither of 
zoelectric constant becomes small and is desirable. 

H21 Furthermore Pb(nickell / 3 Nb 2/3) 03 A piezoelectric constant becomes small and is not desirable when an 
ount d is less than [ 1 5 mol % ]. On the other hand, it is Pb(nickell / 3 Nb 2/3) 03. If an amount d exceeds 28-mol %, 
iezoelectric constant becomes small and is not desirable while Curie temperature falls. 
•13] 
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ibodimeiTi of the Invention] Hereafter, the gestalt of operation of the piezo electric crystal porcelain constituent of 
invention is explained based on an example. 

14] first - as a start raw material - PbO, Zr02, Ti02, Nb 205, NiO, and Mg (OH)2 Powder was prepared. Then, 
r having carried out weighing capacity so that the porcelain of the presentation which shows these powder in a table 
ight be obtained, adding water and carrying out wet blending with a ball mill, temporary quenching was carried out 
00 degrees C for 2 hours. 
15] 
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16] Then, the binder was added and corned after carrying out wet grinding of the obtained temporary-quenching 
set with a ball mill. It is this granulation powder 1 .5 ton/cm2 After fabricating by the pressure to 
!unx24mmxl .1mm (thickness), it calcinated at 1 240 degrees C for 2 hours, and corner guard-like porcelain was 
ained. Then, both sides of corner guard-like porcelain were wrapped at 0.6mm in thickness, and after being burned 
making a silver electrode the both sides, two sheets were stuck with adhesives. Subsequently, this was cut to 
timx3mmx 1.2mm (thickness), and the component was obtained. Then, 3kV [/mm ] electric field were impressed to 
obtained component in the 80-degree C silicone oil, and polarization processing was performed. 
17] Next, it asked for the dielectric constant (epsilon 33), the electromechanical coupling coefficient (Kp), and the 
joelectric constant (d3 1) about the component obtained as mentioned above. In addition, the dielectric constant 
silon 33) measured electrostatic capacity, and calculated it by count. The electromechanical coupling coefficient 
0 measured resonance and antiresonant frequency with impedance measuring equipment, and asked for them by 
jit. The piezoelectric constant (d31) impressed 2kV [/mm ] large electric field, measured the amount of displacement 
sn carrying out uni-morph actuation, and calculated it by count. 

1 8] The above result is shown in a table 2. In addition, this invention of what attached * mark in a table 2 is out of 

ge, and others are all the things of this invention within the limits. 

19] 

table 2] 
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>0] As compared with the thing of this invention shown in sample numbers 13, 14, and 15 out of range, the thing of 
invention within the limits has especially a large piezoelectric constant (d31), and it is excellent as shown in a table 

>1] 

ect of the Invention] According to [ so that clearly / in the above explanation ] this invention, it is PbTi03-PbZr03- 
Vlgl / 3 Nb 2/3) 03-Pb(nickell / 3 Nb 2/3) 03. By having limited the ratio of each component in a system to the 
:ific range, the large piezo electric crystal porcelain constituent of a piezoelectric constant useful as a charge of 
lator lumber is obtained. 
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